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Priority is claimed on Japanese Patent Application No. 2002-234078, filed 
August 9, 2002, the content of which is incorporated herein by reference. 



Field of the Invention 

The present invention relates to a susceptor device which is used for fixing a 
plate sample such as a silicon wafer preferably in a semiconductor manufacturing device 
for manufacturing a semiconductor device such as an IC (Integrated Circuit), an LSI 
(Large Scale Integration), and a VLSI (Very Large-Scale Integration). In particular, the 
present invention relates to a susceptor device which fixes the plate sample by an 
electrostatic force while supporting the plate sample efficiently in a constant temperature 
so as to perform various operations such as a plasma-operation. 

Description of Related Art 

Conventionally, in manufacturing processes for manufacturing a semiconductor 
device such as an IC, an LSI, and a VLSI, the plate sample such as a silicon wafer is 
fixed on a sample mount which is called a susceptor body such that predetermined 
operations may be performed thereto. 

For example, operations such as an etching operation are performed to the plate 
sample under a plasma atmosphere condition, temperature on a surface of the plate 
sample increase due to a heat which is caused in the plasma; thus, there may be a 
problem that a resist layer on the surface thereon may burst. For dealing with such a 
problem, a susceptor device has been proposed in which a temperature controlling 
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section having a flow path for a medium for controlling the temperature of the medium 
thereinside is attached unitarily to a bottom surface of a susceptor base body on which 
the plate sample is fixed. A cooling medium is circulated in the flow path in the 
temperature controlling section so as to exchange a heat therein. Consequently, the 

5 plate sample is absorbed by an electrostatic force while the temperature of the plate 
sample is maintained at a preferable constant temperature such that various plasma 
operations may be performed to the plate sample. 

FIG 3 is a cross section for showing an example for such a susceptor device. 
Here, a susceptor device 1 comprises a ceramic mounting plate 2 of which upper surface 

10 2a serves for mounting a plate sample thereon, a ceramic supporting plate 3 for 

supporting the mounting plate 2 from therebeneath, an electrostatic absorbing inner 
electrode 4 and a ring insulating member 5 which are disposed between the mounting 
plate 2 and the supporting plate 3, an electricity supplying terminal 7 which is disposed 
in a fixing hole 6 formed on the supporting plate 3 so as to contact the electrostatic 

1 5 absorbing inner electrode 4, and a temperature controlling section 8 which is disposed 
beneath the supporting plate 3 and has a flow path 8a thereinside for circulating a cooling 
medium. Here, the supporting plate 3 and the temperature controlling section 8 are 
attached unitarily via a bonding agent layer 9 which is formed by a bonding agent which 
contains a soft brazing member such as an Indium (In) or an Indium alloy. Also, an 

20 outer periphery of the electricity supplying terminal 7 is surrounded by an insulating 
member 10. The electricity supplying terminal 7 is connected to an external direct 
current power supply 11. A body of the temperature controlling section 8 is formed by 
a conductive member so as to serve as an inner electrode for generating a plasma 
compatibly so as to be connected to an external high frequency power supply 12. 

25 However, in the conventional susceptor device 1 as explained above, thickness 
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of a ceramic supporting plate 3 is at least 3 mm; therefore, a heat is not sufficiently 
efficiently exchanged between the plate sample and the temperature controlling section 8. 
Thus, there has been a problem in that it is difficult to maintain the plate sample at a 
constant preferable temperature. Thus, it has been desired that an operability for 

5 controlling the temperature in the conventional susceptor device 1 be improved further. 

Also, in the susceptor device 1 , the thickness of the supporting plate 3 is at least 
3 mm; therefore, there has been a problem in that it is difficult to generate a plasma 
stably because there is not a sufficient transparency for the plasma. 

Also, in the susceptor device 1 , there has been a concern that a heavy metal 

1 0 component in a bonding agent layer 9 may be volatile because the bonding agent layer 9 
is not durable enough to a corrosive gas and a plasma. Therefore, such a volatile heavy 
metal component may cause a contamination on the plate sample or become a source for 
generating a particle. 

Furthermore, the bonding agent layer 9 is a conductive member; therefore, there 

1 5 has been a concern that there may occur an abnormal electric discharge on the bonding 
agent layer 9 when the bonding agent layer 9 is exposed to a plasma; thus there may 
occur a dielectric breakdown on the bonded surface. Therefore, there has been a 
problem in that the susceptor device 1 does not work stably due to a frequent interruption 
by a safety device and a susceptor device 1 is not durable enough even if the susceptor 

20 device 1 works stably. 

SUMMARY OF THE INVENTION 
The present invention was made so as to solve the above problems. An object 
of the present invention is to provide a susceptor device which can realize a thinner 
25 supporting plate and improved operability for controlling the temperature of the plate 
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sample and improved transparency for the plasma by replacing the plate sample. 
Furthermore, an additional object of the present invention is to provide a susceptor 
device in which there is not a concern for a contamination such as a particle on the plate 
sample and an abnormal electric discharge; thus stable operability and durability can be 
5 improved. 

After an elaborate research and development, the inventor of the present 
invention found a fact that it is possible to solve the above problems effectively by 
spraying a ceramic coating member on the inner electrode which is disposed on the 
ceramic base body so as to form an insulating sprayed layer on the inner electrode and 

10 attaching the base body and the temperature controlling section via the insulating sprayed 
layer; thus, the inventor of the present invention completed the present invention. 

That is, a susceptor device of the present invention comprises a ceramic base 
body of which main surface serves for mounting a plate sample thereon, an inner 
electrode which is disposed on other main surface of the ceramic base body, an electricity 

1 5 supplying terminal which is connected to the inner electrode electrically, an insulating 
sprayed layer which covers the inner electrode, and a connecting section of the inner 
electrode and the electricity supplying terminal, and a temperature controlling 

section which is disposed beneath the insulating sprayed layer and has a flow path inside 
of the temperature controlling section for circulating a medium for controlling the 

20 temperature of the medium, In this aspect of the present invention, it is characterized in 
that the insulating sprayed layer and the temperature controlling section are attached via 
a bonding agent layer, and the base body and the temperature controlling section are 
formed unitarily. 

In this susceptor device, an insulating sprayed layer is formed so as to coat the 
25 inner electrode and a connecting section for the inner electrode and the electricity 
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supplying terminal. Furthermore, the insulating sprayed layer and the temperature 
controlling section are attached together via the bonding agent layer; thus, the base body 
and the temperature controlling section are attached unitarily. Therefore, it is possible 
to replace the conventional supporting plate by a thin insulating sprayed layer; thus, the 
5 thermal conductivity and the transparency for the plasma are improved between the 
temperature controlling section and the plate sample- 
It is preferable that the thickness of the insulating sprayed layer should be in a 
range of 20 \xm to 500 \xm. 

Here, it is indicated that the thickness of the insulating sprayed layer may be an 
1 0 average thickness of the insulating sprayed layer with reference to a surface of the base 
body- 
It is preferable that the thickness of the inner electrode is in a range of 5 jim to 

200 fim. 

If the inner electrode is formed as thin as the thickness of in a range of 5 [im to 
1 5 200 jim, it is possible to form a thinner insulating sprayed layer; thus, thermal 

conductivity and the transparency for the plasma are improved between the temperature 
controlling section and the plate sample. 

Furthermore, it is preferable that a convex fitting section is disposed on a 
peripheral section on either one of the base body or the temperature controlling section, a 
20 concave fitting section is disposed on a peripheral section on the base body under 

condition that the base body does not have the convex fitting section or on a peripheral 
section on the temperature controlling section under condition that the temperature 
controlling section does not have the convex fitting section, the convex fitting section 
and the concave fitting section are fitted together, and the insulating sprayed layer and 
25 the bonding agent layer are sealed from thereoutside. By doing this, it is possible to 
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protect the inner electrode, the insulating sprayed layer, and the bonding agent layer from 
the corrosive gas and the plasma. 



Effect of the Present Invention 

5 As explained above, in the susceptor device according to the present invention, 

an insulating sprayed layer which coats the inner electrode, a connecting section of the 
inner electrode and the electricity supplying terminal, and a temperature controlling 
section are attached via the bonding agent layer; therefore, it is possible to replace the 
supporting plate in the conventional susceptor device by a thinner insulating sprayed 

10 layer. Also, it is possible to reduce an interval between the temperature controlling 
section and the plate sample; thus, thermal conductivity and the transparency for the 
plasma are improved between the temperature controlling section and the plate sample. 

Also, a convex fitting section is disposed on a peripheral section on either one of 
the base body or the temperature controlling section, a concave fitting section is disposed 

15 on a peripheral section on the base body under condition that the base body does not have 
the convex fitting section or on a peripheral section on the temperature controlling 
section under condition that the temperature controlling section does not have the convex 
fitting section, the convex fitting section and the concave fitting section are fitted 
together, and the insulating sprayed layer and the bonding agent layer are sealed from 

20 thereoutside. By doing this, it is possible to protect the inner electrode, the insulating 
sprayed layer, and the bonding agent layer from the corrosive gas and the plasma; thus, 
there is not a concern that a contamination such as a particle may occur on the plate 
sample. 

Furthermore, the operation in the susceptor device is not interrupted a safety 
25 device frequently when the bonding agent layer is exposed to the plasma and an 
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abnormal electric discharge occurs. Thus, it is possible to realize a susceptor device in 
which operability is stable and the durability is superior. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG 1 is a cross section for showing a first embodiment of the susceptor 
according to the present invention. 

FIG 2 is a cross section for showing a second embodiment of the susceptor 
according to the present invention. 

FIG 3 is a cross section for showing an example for a conventional susceptor 

device, 

DETAILED DESCRIPTION OF THE INVENTION 
Embodiments of the susceptor device according to the present invention are 
explained as follows. 

1 5 Here, following embodiments are explained for better understanding of the 

present invention; thus, it should be understood that the present invention not be limited 
unless otherwise specified. 



5 



10 



First Embodiment 

20 FIG 1 is a cross section for showing a susceptor device according to a first 

embodiment of the present invention. 

A susceptor device 21 comprises a base body 22 which is formed by a ceramic 
plate of which upper surface (a main surface) serves as a mounting surface 22a for 
mounting a plate sample such as a silicon wafer, an electrostatic absorbing inner 

25 electrode 23 having a predetermined pattern which is disposed on a bottom surface (other 
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main surface) 22b of the base body 22, a power supplying terminal 24 one of which end 
section is connected to the electrostatic absorbing inner electrode 23 and another one of 
which end section is exposed to thereoutside, an insulating sprayed layer 25 which is 
fixed on the bottom surface of the 22b on the base body 22 so as to coat an entire surface 

5 of the electrostatic absorbing inner electrode 23 and a connecting section for the power 
supplying terminal 24 and the electrostatic absorbing inner electrode 23, and a 
temperature controlling section 27 which is disposed beneath the insulating sprayed layer 
25 and has a flow path 26 inside a thick plate body of the temperature controlling section 
27 through which a cooling medium (temperature controlling medium) such as a water or 

10 a gas circulates. 

The insulating sprayed layer 25 and the temperature controlling section 27 are 
attached together unitarily via the bonding agent layer 28. Also, the outer periphery of 
the power supplying terminal 24 is surrounded by an insulating member 29 so as to be 
fixed to a through-hole 30 which is formed on the temperature controlling section 27 

1 5 such that the power supplying terminal 24 should be further connected to the direct 
current power supply 1 1 which is disposed thereoutside. Also, a body of the 
temperature controlling section 27 is formed by a conductive member so as to serve as an 
inner electrode for generating a plasma compatibly so as to be connected to an external 
high frequency power supply 12. 

20 Also, a ring flange 22c is disposed around a peripheral section of the base body 

22 so as to protrude toward the temperature controlling section 27. Additionally, a 
notched section 27a having a fitting shape for the ring flange 22c is formed around an 
upper periphery of the temperature controlling section 27. Consequently, the 
electrostatic absorbing inner electrode 23, the insulating sprayed layer 25, and the 

25 bonding agent layer 28 are surrounded by the temperature controlling section 27 so as to 
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be sealed from thereoutside by fitting the ring flange 22c of the base body 22 to the 
notched section 27a of the temperature controlling section 27; thus, the electrostatic 
absorbing inner electrode 23, the insulating sprayed layer 25, and the bonding agent layer 
28 are not exposed to the corrosive gas and the plasma. 

5 For a member for forming the above base body 22, it is preferable to use a 

ceramic member which contains at least one of members among aluminum nitride, 
aluminum oxide, silicon nitride, silicon oxide, zirconium oxide, titanium oxide, Sialon, 
boron nitride, and silicon carbide. Thus, it may be acceptable if the member for 
forming the base body 22 is formed by one member or a composite member which 

10 contains pluial members. More importantly, it should be understood that a coefficient 
of thermal expansion of the member for forming the base body 22 should preferably be 
as close as possible to a coefficient of thermal expansion in the electrostatic absorbing 
inner electrode 23 and the coefficient of thermal expansion of the insulating sprayed 
layer 25. Also, it is preferable that the member for forming the base body 22 should be 

1 5 sintered easily and the sintered member has a dense structure and sufficient mechanical 
strength- 

Also, the mounting surface 22a of the base body 22 is supposed to serve as an 
electrostatic absorbing surface; therefore, it is preferable to select a member having a 
high dielectric constant which will not form an impurity to the plate sample which is 
20 absorbed electrostatically. 

The thickness of the base member 22 should preferably be in a range of 0.3 mm 
to 3 mm. More preferably, the thickness of the base member 22 should be in a range of 
0.54 mm to 1 .5 mm. The reason is as follows. If the thickness of the base body 22 is 
fewer than 0.3 mm, it is not possible to realize a sufficient voltage durability. On the 
25 other hand, if the thickness of the base body 22 is greater than 3 mm, the electrostatic 
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absorbing force decreases. In addition, a thermal conductivity between the plate sample 
which is mounted on the mounting surface 22a of the base body 22 and the temperature 
controlling section 27 decreases; thus, it is difficult to maintain temperature of the plate 
sample at a preferable constant temperature under processing operation. 
5 For a member for forming such a electrostatic absorbing inner electrode 23, it is 

possible to use a high-boiling-point metal member such as titanium, tungsten, 
molybdenum, and a platinum, a carbon member such as a graphite and a carbon, and a 
conductive ceramics member such as silicon carbide, titanium nitride, and titanium 
carbide. 

10 More importantly, it should be understood that a coefficient of thermal 

expansion of the member for forming the electrode should preferably be as close as 
possible to a coefficient of thermal expansion in the base body 22 and the coefficient of 
thermal expansion in the insulating sprayed layer 25. 

The thickness of the electrostatic absorbing inner electrode 23 should 

1 5 preferably be in a range of 5 fim to 200 urn. More preferably, the thickness of the 

electrostatic absorbing inner electrode 23 should preferably be in a range of 10 um to 100 
urn The reason is as follows. If the thickness of the electrostatic absorbing inner 
electrode 23 is fewer than 5 um, it is not possible to realize a sufficient conductivity. 
On the other hand, if the thickness of the electrostatic absorbing inner electrode 23 is 

20 greater than 200 \im, there is a concern that the sprayed member for forming an 
insulating sprayed layer may be removed thereoff. Also, the thermal conductivity 
between the plate sample which is mounted on the base body 22 and the temperature 
controlling section 27 decreases; thus, it is difficult to maintain the temperature of the 
plate sample under processing operations at a preferable constant temperature. Also, 

25 the transparency for the plasma decreases; thus, the plasma is generated unstably. 
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The electrostatic absorbing inner electrode 23 having above thickness can be 
formed easily by employing a sputtering method, a vapor deposition method, or a 
printing method which have been known commonly. 

The power supplying terminal 24 charges an electrostatic voltage to the 
5 electrostatic absorbing inner electrode 23. Quantity and shape of the power supplying 
terminal 24 depend on the condition of the electrostatic absorbing inner electrode 23. 
That is, quantity and shape of the power supplying terminal 24 depend on whether the 
electrostatic absorbing inner electrode 23 is a mono-polar electrode or a bi-polar 
electrode. 

10 A member for forming the power supplying terminal 24 is not limited as long as 

it is a conductive member having a superior heat resistance. More importantly, it is 
preferable that the coefficient of thermal expansion in the power supplying terminal 24 
should be as close as possible to the coefficient of thermal expansion in the electrostatic 
absorbing inner electrode 23 and the coefficient of thermal expansion in the base body 22. 

1 5 For example, it is preferable to use Kovar alloy, metal member such as niobium (Nb), 
and various conductive ceramics members. 

A member for forming the insulating sprayed layer 25 is not limited as long as it 
has a superior heat resistance and insulation. More importantly, it is preferable that the 
coefficient of thermal expansion in the insulating sprayed layer 25 should be as close as 

20 possible to the coefficient of thermal expansion in the electrostatic absorbing inner 

electrode 23 and the coefficient of thermal expansion in the base body 22. For example, 
it is preferable to use ceramic member such as alumina, silicon dioxide, silicon nitride, 
and silicon carbide. 

For spraying the insulating sprayed layer 25, for example, it is possible to 

25 employ a commonly known spraying method such as a plasma-jet spray method. In the 
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plasma-jet method, a plasma of orifice gas is made by an arc flare which is generated 
between a cathode and an anode nozzle such that a sprayed member is feed into the 
plasma so as to be sprayed on a surface on which the sprayed member is supposed to be 
emitted, The sprayed layer which is made by above method has a porous layered 
5 structure. The insulating sprayed layer 25 is surrounded by the base body and the 
temperature controlling section 27; therefore, it is not necessary to seal nor melt the 
insulating sprayed layer 25. 

The thickness of the insulating sprayed layer 25 should preferably be in a range of 20 \im 
to 500 jim. More preferably, the thickness of the insulating sprayed layer 25 should be 

10 in a range of 50 \im to 300 ^m. The reason is as follows. If the thickness of the 
insulating sprayed layer 25 is fewer than 20 \xm, insulation and voltage durability 
decrease. For example, in a case of a bi-polar electrostatic chuck, an electricity leaks 
between the anode and the cathode. On the other hand, if the thickness of the insulating 
sprayed layer 25 is greater than 500 nm, it is not economically advantageous. In 

15 addition, a thermal conductivity between the plate sample which is mounted on the 
mounting surface 22a of the base body 22 and the temperature controlling section 27 
decreases; thus, it is difficult to maintain temperature of the plate sample at a preferable 
constant temperature under processing operation. Furthermore, the transparency for the 
plasma decreases; thus, the plasma is generated unstably. 

20 The insulating sprayed layer 25 is surrounded by the base body 22 and the 

temperature controlling section 27; therefore, anti-plasma characteristics is not necessary 
in the insulating sprayed layer 25. 

A member for forming the temperature controlling section 27 is not limited to a 
particular member as long as it has superior thermal conductivity, electric conductivity, 

25 and formability. For example, it is preferable to use a metal member such as copper, 
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aluminum, titanium, and stainless steel member, and a conductive composite member 
which contains a metal such as aluminum and conductive ceramics member. For 
example, for such a conductive composite member, an aluminum composite member 
which is made by dispersing 20 to 70 weight % of silicon carbide in aluminum member 
5 can be preferably used. 

The entire surface of the temperature controlling section 27 or at least the 
surface which is exposed to the plasma should preferably be coated by an alumite or a 
polyimide resin. By coating the surface by alumite or polyimide resin, anti-plasma 
characteristics in the temperature controlling section 27 can be improved, Also, the 
10 abnormal electric discharge is prevented; thus, stability for anti-plasma characteristics is 
improved. Also, it is possible to prevent a flaw on the surface. 

The temperature controlling section 27 can control the temperature in the plate 
sample under processing operations so as to be maintained at a preferable constant 
temperature by circulating a cooling medium such as water or helium (He) gas in the 
15 flow path 27a. 

A member (a bonding agent or a cementing agent) for forming the bonding 
agent layer 28 is not limited to a specific member as long as it can attach the insulating 
sprayed layer 25 and the temperature controlling section 27 tightly. For example, it is 
preferable to use a flexible organic cementing agent such as a silicon bonding agent and a 
20 fluorine resin bonding agent, and a soft brazing member which contains indium or 
indium alloy. 

The above insulating sprayed layer 25 is not a flexible member; therefore, it is 
difficult to attach (cement) the insulating sprayed layer 25 and the temperature 
controlling section 27 tightly by a non-flexible bonding agent or a hard brazing member. 
25 A flexible bonding agent and a soft brazing member are flexible members; therefore, 
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these layers work for alleviating the thermal expansion preferably. Thus, the bonding 
agent layer 28 is not deteriorated by a thermal stress. The thickness of the bonding 
agent layer 28 is not limited to a specific values. More importantly, it is preferable that 
the thickness of the bonding agent layer 28 be in a range of 1 50 \xm to 250 \xm. The 

5 reason is as follows. If the thickness of the bonding agent layer 28 is fewer than 1 50 
\im, it is not possible to realize a sufficient strength in the bonded section. On the other 
hand, if the thickness of the bonding agent layer 28 is greater than 250 \im, efficiency for 
themal exchanging operation and transparency for the plasma may decrease. 

As explained above, in the susceptor device according to the present invention, 

10 the electrostatic absorbing inner electrode 23 and the connecting section for the 

electrostatic absorbing inner electrode 23 and the power supplying terminal 24 are coated 
by the thin insulating sprayed layer 25. Also, the insulating sprayed layer 25 and the 
temperature controlling section 27 are attached together via the bonding agent layer 28; 
thus, the base body 22 and the temperature controlling section 27 are attached unitarily. 

1 5 Therefore, it is possible to replace the conventional thick supporting plate by the thin 
insulating sprayed layer 25; thus, it is possible to narrow an interval between the 
temperature controlling section 27 and the plate sample. By doing this, it is possible to 
improve a controllability for the temperature in the plate sample. Therefore, it is 
possible to improve the thermal conductivity between the temperature controlling section 

20 27 and the plate sample and the transparency for the plasma. 

Also, the ring flange 22c is disposed around a peripheral section of the base 
body 22. Additionally, a notched section 27a having a fitting shape for the ring flange 
22c is formed around an upper periphery of the temperature controlling section 27. 
Consequently, the electrostatic absorbing inner electrode 23, the insulating sprayed layer 

25 25, and the bonding agent layer 28 are surrounded by the base body 22 and the 
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temperature controlling section 27 so as to be sealed from thereoutside by fitting the ring 
flange 22c of the base body 22 to the notched section 27a of the temperature controlling 
section 27; thus, it is possible to protect the electrostatic absorbing inner electrode 23, 
insulating sprayed layer 25, and the bonding agent layer 28 from the corrosive gas or the 
5 plasma. Therefore, it is possible to prevent an occurrence of the abnormal electric 
discharge, stabilize the operations in the susceptor device, and improve the durability of 
the susceptor device. 

Second Embodiment 

1 0 FIG 2 is a cross section for the susceptor device according to a second 

embodiment of the present invention. A susceptor device 41 according to the second 
embodiment is different from the susceptor device 21 according to the first embodiment 
in following features. That is, in the susceptor device 21 in the first embodiment, a ring 
flange 22c is disposed around a peripheral section of the base body 22. Additionally, a 

1 5 notched section 27a having a fitting shape for the ring flange 22c is formed around an 
upper periphery of the temperature controlling section 27. In contrast, in the susceptor 
device 41 in the present embodiment, a notched section 42c is formed around a lower 
periphery of a base body 42. Additionally, a ring flange 43a having a fitting shape for 
the notched section 42c is disposed around an upper peripheral section of a temperature 

20 controlling section 43 such that the ring flange 43a on the temperature controlling section 
43 is fitted to the notched section 42c of the base body 42. 

Similarly to the susceptor device 21 according to the first embodiment, in the 
susceptor device 41, an upper surface of the base body 42 serves as a mounting surface 
42a for mounting a plate sample thereon, the electrostatic absorbing inner electrode 23 is 

25 disposed in a predetermined pattern on a bottom surface 42b of the base body 42. An 
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end section of the power supplying terminal 24 is connected to the electrostatic absorbing 
inner electrode 23. An entire surface of the electrostatic absorbing inner electrode 23 
and a connecting section for the power supplying terminal 24 and the electrostatic 
absorbing inner electrode 23 are coated by the insulating sprayed layer 25. The 

5 insulating sprayed layer 25 and an upper surface of the temperature controlling section 
43 are attached together unitarily via the bonding agent layer 28. 

Here, the rest of the features such as a member for forming the base body 42, a 
member for forming the temperature controlling section 43, and other aspects in the 
second embodiment are the same as those in the susceptor device 21 according to the 

10 first embodiment; thus, explanations for these features are omitted. 

Similarly to a case of the susceptor device 21, the electrostatic absorbing inner 
electrode 23, the insulating sprayed layer 25, and the bonding agent layer 28 are 
surrounded by the temperature controlling section 43 so as to be sealed from thereoutside 
in the susceptor device 41; thus, the electrostatic absorbing inner electrode 23, the 

1 5 insulating sprayed layer 25, and the bonding agent layer 28 are not exposed to the 
corrosive gas and the plasma. 

Similarly to a case of the susceptor device 21 according to the first embodiment, 
it is possible to improve the thermal conductivity between the temperature controlling 
section 43 and the plate sample and the transparency for the plasma in the susceptor 

20 device 41 in the present embodiment. 

Also, it is possible to protect the electrostatic absorbing inner electrode 23, the 
insulating sprayed layer 25, and the bonding agent layer 28 from the corrosive gas and 
the plasma; therefore, it is possible to prevent an occurrence of the abnormal electricity 
discharge, stabilize operations in the susceptor device 41, and improve the durability of 

25 the susceptor device 4 1 . 
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EXAMPLE 

Here, examples are explained for explaining details for the present invention as 

follows. 

Here, the susceptor device 21 which is shown in FIG. 1 is produced. 

5 

Manufacturing a Base Body 

A mixture of 5 weight % of silicon carbide powder and aluminum oxide powder 
for the rest of the weight % is formed in to an approximate round plate. After that, the 
approximate round plate is sintered at a predetermined temperature; thus, an approximate 
10 round plate made of silicon carbide-aluminum oxide (alumina) sintered-composite is 
formed having 230 mm diameter and 1 mm thickness. Consequently, an upper surface 
(a main surface) of the sintered-composite is ground such that a flatness of the upper 
surface should be fewer than 10 fun so as to form a mounting surface on which the plate 
sample is supposed to be mounted, Thus, a ceramic base body 22 is formed. 

15 

Forming an Electrostatic Absorbing Inner Electrode 

A mixture of 74.3 weight % of silver (Ag) powder, 21.0 weight % of copper 

(Cu) powder, and 4.7 weight % of titanium (Ti) powder, an organic solvent, and a 

member which contains an organic binder so as to be sprayed are applied on a bottom 
20 surface (other main surface) 22b of the ceramic base body 22 by screen-printing method 

such that the mixture of the above powders should form an electrostatic absorbing inner 

electrode in a thermal processing operation which is supposed to be performed later. 

After that, the mixture of the above powders are dried at a predetermined temperature; 

thus, a layer for forming an electrostatic absorbing inner electrode is formed. 
25 Next, a bar member made of Kovar alloy having 10 mm diameter and 20 mm 
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length is disposed at a predetermined position on the layer for forming an electrostatic 
absorbing inner electrode vertically. Thermal treatment is performed for the bar 
member at 780 C° under a vacuum condition; thus, electrostatic absorbing inner electrode 
23 having 50 fim to which the power supplying terminal 24 is connected is formed. 

5 

Forming an Insulating sprayed Layer 

An insulating sprayed layer 25 is formed so as to coat an entire surface of the 
electrostatic absorbing inner electrode 23 and a connecting section for the power 
supplying terminal 24 and the electrostatic absorbing inner electrode 23 by a plasma-jet 

1 0 spraying method. 

For a member which is supposed to be sprayed, an aluminum oxide powder 
(average grain diameter 2 um) which is commercially obtained; thus, an insulating 
sprayed layer having average thickness 200 um is formed. 

1 5 Producing a Temperature Controlling Section 

A temperature controlling section 27 in approximate round shape having 230 
mm diameter and 30 mm thickness is formed by aluminum which contains 1 5 weight % 
of silicon carbide by casting method. 

A flow path 26 through which a cooling medium is circulated and a through hole 
20 30 through which the power supplying terminal 24 is disposed are formed in the 
temperature controlling section 27. 

Attaching Together Unitarily 

An upper surface of the temperature controlling section 27 is degreased and 
25 cleaned by using an acetone. Indium brazing member which contains indium (In) as a 
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main component is applied on the upper surface. Thermal treatment is performed to the 
upper surface of the temperature controlling section 27 in an atmosphere at 200 C°; thus, 
a brazing member layer having 200 ^im thickness is formed. Here, the brazing member 
layer is formed except on the through hole 30 through which the power supplying 
5 terminal 24 is supposed to be disposed. 

After that, the base body 22 on which the electrostatic absorbing inner electrode 
23 is formed is mounted on the upper surface of the temperature controlling section 27 so 
as to be thermally treated in an atmosphere at 200 C° such that the insulating sprayed 
layer 25 should contact the brazing member thereon and the power supplying terminal 24 
1 0 should be disposed through the through hole 30; thus, the base body 22 and the 

temperature controlling section 27 are attached together unitarily via the bonding agent 
layer 28. Furthermore, a silicon resin (insulating member ) is filled between the power 
supplying terrninal 24 and the through hole 30 so as to insulate therebetween; thus, a 
susceptor device 2 1 is produced. 

15 

Evaluation 

Electrostatic absorbing characteristics in the susceptor device 21 which is 
produced according to the above embodiment and the susceptor device 1 (conventional 
example) shown in FIG 3 are evaluated. 
20 Silicon wafers (plate sample) having 200 mm diameter are mounted on a 

mounting surface of the susceptor device according to the present embodiment and the 
mounting surface of the conventional susceptor device respectively. In these susceptor 
devices, direct currents having 500V, 750V, and 1000V are respectively charged to the 
electrostatic absorbing inner electrode while circulating a water (cooling medium) 
• 25 through the flow path in the temperature controlling section so as to absorb the silicon 
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wafers on the mounting surfaces electrostatically such that surface temperature of the 
silicon should be 400 C° under a plasma atmosphere which contains argon (Ar) gas. 

As a result, it is possible to absorb the silicon wafer electrostatically by any of 
the above direct currents in the susceptor device according to the present embodiments 
5 without any inconvenience. In contrast, in the conventional susceptor device, an 
electric discharge occurs in the bonding agent layer when direct current of 1000V is 
charged. Accordingly, the safety device starts; therefore, it is not possible to absorb the 
silicon wafer electrostatically. 

Also, the plasma does not disappear in a case in which the plasma processing 
10 operations are performed on the silicon wafer a thousand times in the susceptor device of 
the present embodiments; thus, the plasma is preferably stable. 

The electrostatic absorbing characteristics in the susceptor device according to 
the present embodiments is shown in TABLE 1 below. 



15 TABLE 1 



Charged Voltage 
(V) 


Currency Value 
(mA) 


Electrostatic 
Absorbing Force 
(kPa) 


500 


0.02 


7 


750 


0.05 


9 


1000 


0.15 


11 



120/^30® 
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